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Priklad 1

Namiesto pocitania komplikovanej geometrie si uvedomime, Ze nam priestor medzi zrkadlami staci
niekolkokrat odzrkadlit cez jedno zo zrkadiel. Potom totiZ mézeme uvazovat, ze lu¢ svetla putuje po rovnej
trajektorii ako na obrazku.

Na konci musi byt lu¢ svetla rovnobezny s druhym zrkadlom. To znamena, Ze uhol 180° musi byt uhlami
a rozdeleny na cely pocet casti. Zdalo by sa teda, ze pripustné hodnoty a budi hodnoty %, kde n su
prirodzené ¢isla. Av$ak na to, aby bol lu¢ na konci rovnobezny s druhym zrkadlom, je potrebné, aby zrkadlo,
ktoré sa zobrazi na uhol 180°, bolo prave to druhé zrkadlo.

Obrazok 17.1: Riesenie s prave styrmi odrazmi

Rychlo si uvedomime, Ze tato podmienka nam hovori, ze ¢islo n musi byt neparne. Pripustné hodnoty uhla
a su teda
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Priklad 2
Priklad 3

{a) Let the length of string on the table be r and the length hanging below
be y. The mass m,; is deseribed by the polar coordinates (r,¢). The fixed
length constraint is y + v = £. The Lagrangian is

L = 3m (¥ +r2¢?) + s3moy® + magy

= %['nh + 'mQJr"2 + %mlrgég + mag(f —7r) .



(b) The angular momentum is conserved: Py =10, with

The equation of motion for r yields

(my +my)F = mlm'i-g — Myg
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where the effective potential is
Us = d + miggr .
T = omire 24

The condition for stationary mg is # = # = 0, which requires Ulg(r) = 0.
This, in turn. has the solution r = a, with
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{c} The tension in the string along the table is radial, hence there are no
torques, and p, is conserved.

(d) We write r = a + i and expand the equation of motion:
(my +my)ij = —Uig(a)n + O@f)

The solution is
7(t) = gy cos (wt + 8) ,

where the oscillation frequency is
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Priklad 4

You start to skid when the required force to accelerate along your path is equal
to the maximum possible friction force:

m|£| = pmg (1)

As we’ll see the point of skidding i1s quite close to the pole, so we can neglect the
Earth’s curvature and assume we are on a flat surface of a skate rink. Let’s work in
cylindrical coordinates with origin at the pole, radius r and angle ¢. The radius-vector
is r = 77 and we have to remember that the unit vectors in cylindrical coordinates
are function of angle: 7 = 7(¢) and ¢ = ¢(¢). This means we have to differentiate
them as well, when finding the acceleration. Velocity 1s
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and since the velocity is always pointing in NW direction (45 degrees to both parallels
and meridians) we can write

For acceleration we find
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Using the values of velocity components and their time-invariance, we get
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which means that the distance where skidding starts is
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Priklad 5
Solution:
1.
J = purr®; v =/2gh;
2.
d (mh*tan’a) _ 7.
Pat 3 e
3.
d (wh®tan®a
P (T) = —pvnr? = —prr?\/2gh;
hh*/? iy
= "tanfaV?
4.

h(t) = (h(t =0)%2 tw_m) 2/5
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